Background: Poor environmental sanitation and personal hygiene have been shown to be associated with increased risk of diarrheal disease. Poor personal hygiene that is associated with an increased risk of diarrheal disease may be explained by the constructs of Health Belief Model, such as perceived susceptibility and perceived seriousness. This study aimed to examine biopshychosocial and economic determinants of personal hygiene in the prevention of diarrheal diseases.
under poor condition achieve 72.5 million in cities (18.20%) and villages (40.00%). Among the members of ASEAN and SEAR, Indonesia has occupied the bottom four in terms of sufficient sanitation facilities. Even in the provinces with good performance (Central Java and Yogyakarta Special Region), one of three households does not have access to clean water (UNICEF Indonesia, 2012) . A crucial problem in the domain of sanitation and hygiene has been the behavior of defecating inappropriately (BABS, buang air besar sembarang). Households that do not have defecation facilities have been 17.78% (Kemenkes RI, 2013) .
Death due to waterborne disease achieves 3.4 million people/ year. From all deaths due to the poor quality of water and sanitation, diarrhea has been the biggest cause with 1.4 million people/year as its mortality figure. Diarrhea has also been the first cause of death among babies (31.40%) and toddlers (25.20%) and has been the fourth cause of death in all age group (13.20%) (WSP, 2008; WHO and UNICEF, 2014; Anup, 2012) .
The figures of diarrhea outbreak in households that use open-air well are 34.00% higher than those of households that use water-pipe. Then, the figures of diarrhea outbreak are 66.00% higher among the families that defecate in openair area thanthose that defecate in the family closet and septic tank (UNICEF Indonesia, 2012) . In 2015, there were 18 times of diarrhea extraordinary case in 18 provinces and 18 regencies/cities and the number of diarrhea patients in these cases was 1,213 people with mortality rate 30 people. The Diarrhea CFR during this extraordinary case drastically improved approximately 2.47% (Kemenkes RI, 2016) . The cause of high figure on the environmental-based contagious disease has been the poor hygienic behavior and quality of communal life (Dreielbis et al., 2003) . According to ISSDP (2015) , 47.50% of water that has been consumed contains E-coli and 47.00% of community members still defecate in open-air area.
Indonesia is the second country in which the practice of inappropriate defecation has occurred (12.90%) after India (58.00%) (WHO, 2014) . In villages on the Province of Central Java, households that have sufficient sanitation (healthy closet) have been decreasing from 77.00% in 2014 into 67.20% in 2015 (Dinkes Jateng, 2016 . In 2015, there has been 7,596 cases of diarrhea on the Regency of Sragen. The use of closet as defecation facility is still low. The highest practice of inappropriate defecation has been found in Mondokan (done by 5,164 people, 42.00%), Sambungmacan (done by 2,070 people, 15.00%) and Gesi (978 people, 15.00%) (Dinkes Sragen, 2016) .
The theory of Health Belief Model (BFM) that was developed by Rosenstock (1966) explains and predicts the possibility of associating behavioral changes to the pattern of certain belief or feelings (Hayden, 2010; Nelas et al., 2015) . A previous study by Dahal et al. (2014) and Schmidlin T et al., (2014) stated that knowledge, practice, economy, social-culture and belief of an individual have been related to hygienic behaviors. Therefore, this study then aimed at explained the influence of bio-psycho-social and economic determinants regarding individual hygiene toward the behaviors of Diarrhea prevention by implementing the theory of Health Belief Model (BFM).
SUBJECTS AND METHOD
This quantitative study made use of observational analytical design with case-control framework. The study was conducted in the Regency of Srafgen, the Province of Central Java, from January until March 2017. The population in this study was the people in the Regency of Sragen. The sample was gathered through purposive sampling technique and fixed disease sampling. The total sample was 150 subjects who were divided into the case group, namely 50 Diarrhea patients within the last one month, and the control group, namely 100 Diarrhea patients that had been gathered from the working region of Mondokan Community Health Center, Sambungmacan Community Health Center and Gesi Community Health Center in the Regency of Sragen. The instrument that the researchers applied in measuring the variables on perceived vulnerability, perceived severity/ seriousness, perceived threats, perceived benefits, perceived barriers, cues action and selfefficacy was Health Belief Model (HBM) questionnaire. The measurement scale was continuous; for the sake of analysis and description importance, the continuous data would be changed into the categorical data if the score were low (< mean) or were high (≥ mean).
Perceived vulnerability was the subjective perception regarding the risk of being affected to a disease, which referred to the risk of an individual suffering from certain disease. The greater the risk an individual perceived, the greater the possibility to be involved in risk-decreasing actions. Then, perception of seriousness was the belief regarding the level of disease seriousness or severity level (including evaluation of medical, clinical and social consequence that might appear) that an individual might have difficulties due to the disease that he or she had and the fact that this disease might bring about negative impact to his or her life in general.
Perceived threats were the encouragement to perform prevention and medication toward a disease due to the perceived vulnerability and severity/ seriousness. Too enormous threat would cause fear that inhibited healthy behaviors display because an individual had been helpless in combating his or her disease. Furthermore, perceived benefits were the perception regarding the value of new behavior usefulness in decreasing the risk of being affected by disease both the physical and the mental usefulness. An individual would be inclined to adopt healthy behaviors due to his or her belied that these behaviors had healthy usefulness. Next, perceived barriers were the negative consequence that occurred when an individual took a new action physically, psychologically or financially. In relation to the behaviors that had been adopted, an individual should believe that the benefits that he or she retrieved would be greater than the consequence of continuing his or her old behaviors.
Cues to action was the factors that encouraged an individual to adopt diseasepreventing behaviors and it might be external and internal factors such as: mass media, suggestions, personal or familial experiences and more regarding healthy behaviors. Self-efficacy referred to the belief/the self-efficacy in performing healthy behaviors. If an individual believed the usefulness of new behaviors, but he or she thought that he or she were inhibited to do these new behaviors, then these new behaviors would not be performed. Next, Diarrheapreventing behaviors referred to the healthy behaviors that individual performed in order to prevent him or her from getting affected by Diarrhea regarding healthy closet use, clean water facilities availability and use and hand-washing habit.
Previously the researchers had conducted a face validity test and a content validity test by Pearson product moment correlation technique. Then, the researchers performed a reliability test by Alpha Cronbach technique. The validity and reliability was conducted by involving 20 community members who shared similar characteristics from different locations.
The secondary data were taken from medical records and patient visit books in the community health centers. The primary data were attained from the results of direct observation toward the subjects' settlement and questionnaire. The researchers then performed a multivariate analysis by Path analysis with IBM SPSS AMOS 22 software in order to test the relationship between the exogenous variables (perceived vulnerability, perceived severity/ seriousness, perceived benefits, perceived barriers, cues to action and self-efficacy) and the endogenous variables (perceived threats and individual hygiene on Diarrhea preventing behaviors).
RESULTS
In this section, the researchers discuss the characteristics of the subjects and the results of path analysis. Table 1 explains that from 150 subjects there are 96 female respondents. The average age of the subjects, both for the case group and the control group, is 18-40 years old. Most of the subjects have been married. In terms of educational characteristics, the educational background for most of the subjects in the case group is under senior high school (62.00%) while the educational background for most of the subjects in the control group is senior high school and above (71.00%).
According to the results of the study, 24.00% of the subjects in the case group are working as farming labors and 21.00% of the subjects in the control group are working as housewives and entrepreneurs. 92.00% of the subjects in the case group earn under-regional minimum wage income namely IDR 1,422,585. The distribution of subject characteristics based on the number of family head shows that most of the family members who live in the same house for the case group have been 4 to 5 people (28.00%, while most of the family members who live in the same house for the control group have been 5 people (36.00%).
The description on the availability of sufficient sanitation is as follows: 54.00% sufficient sanitation has not been available in the case group, while 87.00% sufficient sanitation has been available in the control group. Path analysis is conducted in order to identify the size on the influence of a variable, both the direct and the indirect influence. The size of the independent variable influence toward the dependent variable is referred to path coefficient. On the contrary, path coefficient itself does not have any unit; therefore, the researchers might conclude that the greater the path coefficient the greater the influence that the variable results. The inter-dependent and independent variable relationship will be established through the mediator variable and then will be analyzed by means of path analysis model. This study consists of six exogenous variables namely perceived vulnerability, disease severity, benefit, barriers, cues for taking action, and self-efficacy. Then, the intervening variable will be the variable that has been influenced or that had influenced other variables, in this case the perceived threats. On the other hand, the endogenous variable in this study will be individual hygiene regarding Diarrhea preventing-behaviors. There are also several observed variables namely perceived vulnerability, severity, threat, barriers, cues to action, self-efficacy and individual hygiene regarding Diarrhea prevention. The data are processed by IBM SPSS AMOS 22 and the results are displayed in Picture 1. The results on the degree of freedom (df) have been 4 which implies that the data had been over identified or the path analysis might be conducted. Picture 1 shows the structural model after estimation has been conducted. Table 2 shows the indicators of suitability between the path analysis model and the presence of goodness of fit measure and from these indicators the researchers attain the results of CMIN fit index namely 4.604 with p= 0.330 (≥ 0.05), GFI= 0.99, NFI= 0.99, CFI= 0.99 (≥ 0.90), and RMSEA= 0.032 (≤ 0.05). These results imply that this empirical model has met the criteria that have been stipulated and has been declared in accordance to the empirical data.
According to the results of path analysis in Table 2 , the researchers find the diarrhea-preventing behaviors influenced by perceived severity/ seriousness, perceived threats, perceived benefits, perceived barriers, cues to action, and self-efficacy. 1. There has been indirectly positive influence between perceived vulnerability and Diarrhea-preventing behaviors through perceived threats (b= 0.55; p < 0.001); this relationship is significant. 2. There has been directly positive influence (b= 0.26; p< 0.001) and indirect (b= 0.34; p< 0.001) between perceived severity/ seriousness and Diarrhea-preventing behaviors through perceived threats; this relationship is significant. 3. There has been indirectly positive influence between perceived threats and DiarPicture 1. Structural model of path analysis with estimate rhea-preventing behaviors (b= 0.29; p < 0.001); this relationship is significant. 4. There has been directly positive influence (b= 0.21; p < 0.001) and indirect (b= 0.12; p < 0.025) between perceived benefits and Diarrhea-preventing behaviors through perceived threats; this relationship is significant. 5. There has been directly negative influence between perceived barriers and Diarrhea-preventing behaviors (b= 0.12; p= 0.032); this relationship is significant. 6. There has been indirectly positive influence between cues to action and Diarrhea-preventing behaviors (b= 0.17; p= 0.003); this relationship is significant. 7. There has been directly positive influence between self-efficacy and Diarrheapreventing behaviors (b= 0.28; p< 0.001); this relationship is significant.
DISCUSSION

The influence of perceived vulnerability toward Diarrhea-preventing behaviors
The results of the study show that there has been indirect influence from perceived vulnerability toward Diarrhea-preventing behaviors through perceived threats (b= 0.55; p < 0.001). This implies that an individual who perceives that his or her body is vulnerable to Diarrhea will have greater possibility to adopt Diarrhea-preventing behaviors thanan individual whose perception is that his or her body is not vulnerable to Diarrhea.
An individual who refuses to adopt healthy behaviors have smaller possibility to belief that the behaviors of individual hygiene are very necessary to protect the family health thanan individual who adopts Diarrhea-preventing behaviors. If an individual perceives that he or she has a risk of getting infected by a disease, then this individual will perform safe behaviors and disease-preventing efforts.
According to Rosenstock (1982) in Orji et al. (2012) , people who perceive that they easily get affected by a disease will be easier to feel threatened. This threat will encourage an individual to perform diseasepreventing or disease-medicating behaviors. In this study, the researchers still find the respondents who feel that they are vulnerable to Diarrhea (34.70%). If an individual perceives that he or she is not vulnerable to a disease, then he or she should be provided with more intensive stimuli so that this individual will display necessary responses for his or her health. This sense of being invulnerable might be caused by the minimum knowledge regarding the danger of the disease itself (Vega, 2013) . There should be efforts toward improving the knowledge through both individual and communal health education.
The influence of perceived disease severity toward Diarrhea-preventing behaviors
The results of the study show that there has been direct (b= 0.26; p < 0.001) and indirect (b= 0.34; p < 0.001) influence from perceived disease severity toward Diarrheapreventing behaviors through perceived threats (b= 0.34; p < 0.001). This relationship implies that an individual who strongly perceives that Diarrhea is a serious disease will have greater possibility to adopt Diarrhea-preventing behaviors than an individual who perceives that Diarrhea is not a serious disease and does not threat his or her health.
The perceived severity/ seriousness/ seriousness refers to an individual's feelings regarding the severity of a disease and includes evaluation toward clinical and medical consequence (death, disability and pain) with social consequence that might appear (impact toward occupation, family life and social relationship). Individual absorbs new behaviors; at the begining he or she should understand first the meaning or the benefit of these new behaviors for himself or herself and for his or her family (Hayden, 2010; Sigler, 2015) . The behaviors that have been based on knowledge will last longer than the ones that have not been based on knowledge. Furthermore, the knowledge itself will create a mental response in the form of an attitude toward the object that has been known. The attitude that has been attained through experience creates direct influence toward the following healthy behaviors (Vega, 2013; Sigler, 2015) .
The data in this study show that there have been some community members who perceive that Diarrhea is not a serious disease and does not threaten their health (42.70%). The reason is that individual hygiene has not been their main option in the Diarrhea-preventing behaviors due to the minimum knowledge that these members have. As an effort to improve the perceived severity/ seriousness, there should be further information regarding the danger of Diarrhea. If the perceived severity/ seriousness has improved, then the preventing behaviors will have been better as well (Jasper & Bartram, 2012) .
The influence of perceived threats
toward Diarrhea-preventing behaviors The results of this study show that there has been direct influence from perceived threats toward Diarrhea-preventing behaviors (b= 0.29; p < 0.001). This implies that an individual who perceives that Diarrhea is a disease that threatens his or her health will have greater possibility to adopt the preventing behaviors than the one who perceives that Diarrhea is not a threatening disease.
According to Rosenstock (1982) in Burke (2013) , individual view regarding the severity of a disease (perceived seriousness), namely the risk and the difficulty that might be experienced due to suffering from the disease, will encourage the individual to feel easily affected or to be vulnerably affected by the disease. On the other hand, individual perception regarding the possibility of getting affected by Diarrhea (perceived susceptibility) encourages them to feel easily threatened (perceived threats). The results of this study are in accordance to a study by Schmidlin et al. (2013) that perceived vulnerability and perceived severity/ seriousness causes higher perceived threat. This threat encourages individual to adopt disease-preventing or medicating action.
According to the theory of HBM, healthy behaviors might appear and be maintained due to the commitment to perform healthy behaviors and the presence of fear toward the threats of a disease. Individual commitment is influenced by behavioral specific cognitions and affect that include namely: perceived benefits, perceived barriers, self-efficacy, interpersonal influence and perceived threat of disease (Fauziah et al., 2015) .
In this study, the researchers still find that there are individuals who consider diarrhea as non-health threatening disease (34.70%). The reason is that the understanding with regards to the threats that a disease might have will be different in each individual, depending on his or her medical knowledge regarding the disease. It will be better if the individual is provided with health education in order to improve the community members' knowledge regarding individual hygiene so that perceived threats might be improved and might motivate the community members to pursue healthy behaviors.
The influence of perceived benefits
toward Diarrhea-preventing behaviors The results of this study show that there has been direct (b= 0.21; p < 0.001) and indirect (b= 0.12; p= 0.025). This implies that an individual who have perceives that individual hygiene is useful will have greater opportunity to adopt Diarrhea-preventing behaviors than the one who does not have perception that individual hygiene is not useful.
Perceived benefits are an individual's belief in taking disease-preventing actions, disease-protecting actions and diseasesmedicating actions in order to decrease his or her vulnerability toward the disease or the disease severity as well as an individual's confidence on the effexctivenss of their actions in decreasing the risks caused by the disease (Smith et al., 2011; William et al., 2015) .
The results of this study show that an individual will perform Diarrhea-preventing actions if here or she feels that the actions are useful and vice versa. The researchers still find that 24.70% of community members in this study do not adopt individual hygiene because they do not perceive the usefulness of healthy behaviors. Healthy life is increasing needs and demand although in the reality the health degree of Indonesian people has not meet the expectation (Priyoto, 2014) .
Individual hygiene does not only provide prevention toward certain disease in the family health but also wider positive impact in order to prevent the disease outbreak to other people. Therefore, parents' knowledge and attitude are very important in order to understand the benefits of individual hygiene toward Diarrhea prevention and to teach clean and healthy behaviors toward their children as early as possible (Brown et al., 2013) .
The influence of perceived barriers
toward Diarrhea-preventing behaviors The results of this study show that there has been direct influence from perceived barriers toward Diarrhea-preventing behaviors (b= 0.12; p= 0.032). This implies that an individual who perceives many barrierss during his or her absorption of hygienic behaviors will have smaller possibility to adopt Diarrhea-preventing behaviors than the one who does not perceives any barrierss while performing his or her diseasepreventing behaviors.
Perceived barriers are a negative aspect that potentially inhibits the performance of health efforts (side effects, uncertainty) or the barriers that have been perceived to influence the recommendation of new behaviors introduction (anxious, incompatible, unhappy and nervous) (Taylor, 2007; Romano, 2014) .
The results of this study are in accordance to a study by Smith et al., which state that an individual who does not perform individual hygiene has greater possibility to consider that adopting these behaviors might be costly. Bariers in performing disease-preventing behaviors include: cost, culture and difficulty in providing facilities (sufficient facilities and clean water are not available) (Asamani, 2011; Freeman et al., 2014) . The awareness toward barriers that might appear needs anticipation and needs to be calculated within the healthy behaviors of an individual both as prevention and as preliminary handling of the health problems that he or she has. In a healthy behavior, barriers that have occured might be imaginary or real.
Barriers in this study are expensive cost, unavailable sanitation facilties and norms/ cultures. Perceived barriers are a significant element in determining whether there has been any changes or not. In rela-tion to new behaviors that should be adopted, an individual should believe that the benefits of these new behaviors are greater than the consequences of continuing the old behaviors. Zetu et al. (2013) stated that there has been relationship between perceived barriers and disease-preventing behaviors in which the problems of cost becomes a barrier in pursuing healthy behaviors. Last but not the least, the results of this study are also in accordance to the theory of HBM which explains that the perceived barriers might act as a barrier in performing the recommended behaviors (Romano, 2014) .
The results of description on the perceived barriers show that 26.00% subjects feel the barries to turn their negative behaviors into the positive ones. For example, one of these subjects used to be taught by their parents that they should perform healthy behavior by defecating in the river but not they should adopt a new healthy behavior by defecating in the water closet. In order to change this behavior, he should believe that barriers and consequences of individual hygiene behaviors are smaller than continuing the old behaviors. In order to change this behavior as well, an understanding toward the differences between old and new behaviors should be disseminated along with the impacts that might occur due to the outbreak of a disease in their settlement. 6. The influence of cues to action toward Diarrhea-preventing behaviors The results of the study show that there has been direct influence from cues to action toward Diarrhea-preventing behaviors (b= 0.17; p= 0.003). This implies that an individual who have cues to action from medical staff, medical cadres, relatives and neighbors regarding the importance of individual hygiene for his or her health will have greater possibility to adopt Diarrheapreventing behaviors than the one who does not have cues to action.
Cues to action is the action-triggering factors that might come from the individual alone (the appearance of the symptoms of certain diseases) or from the external aspects (others' suggestions, health campaign, getting affected by similar disease that colleagues or family members have). Cues to action is a factor that accelerates an individual to take action or take real action for the sake of his or her health (Clasen et al., 2007; Asamani, 2011; Bakhtari, 2012) .
Cues to action involves ilness of a family member, media reports (Dreibelbis et al., 2013) , mass media campaign, others' suggestions and medical staff's suggestion (Sigler et al., 2015) . The presence of cues, education, symptoms or information media (cues to action) might influence an individual in terms of the danger of a disease; as a result, he or she will take action. Most of the stimuli from the external aspects of an individual comes as perceived objects. The perceived objects are categorized into two parts namely non-human objects and human objects. If the perceived objects are human then the perceived individual will influence the perceiving individual (Priyoto, 2014) .
Within the theory of HBM, in order to decrease the sense of being threatened, there should be an offer of action alternative by medical staff (Rosenstock, 1982; Burke, 2013) . Whether the individual approves the proposed alternative or not depends on the individual's view regarding benefits and barriers of the alternative implementation. The individual will consider whether the alternative might decrease the threat of getting affected by a disease along with its negative impact. On the contrary, the negative consequence of the proposed action alternative (problems of cost, shame, fear toward pain and alike) often causes the individual to avoid implementing the recommended alternative (Nelas et al., 2015) .
In this study, the researchers still find community members who have not got cues to action (26.70%); as a result, they have not understood the danger of Diarrhea and the importance of individual hygiene behaviors. The reason behind this finding is the low access that medical staff has to this region and the different level of individual socialization in each region, depending on their culture regarding illness and disease. It will be better if there is counselling that might be held every month in remote areas, especially in the riverbanks of Bengawan Solo, regarding individual hygiene behaviors in relation to defecating in water closet so that the community members' paradigm might change and the disease that might be sourced from unhealthy water and behaviors might be controlled. 7. The influence of self-efficacy toward Diarrhea-preventing behaviors The results of this study show that there has been direct influence from self-efficacy toward Diarrhea-preventing behaviors (b = 0.28; p < 0.001). This implies that an individual who has strong self-efficacy (selfcapacity) in performing individual hygiene behaviors will have greater possibility to adopt Diarrhea-preventing behaviors than the one who has weak self-efficacy.
Strong self-efficacy makes an individual to put aside barriers and to strive performing his or her role optimally. Family support is one of the factors that influence an individual's behaviors in taking right decisions. The presence of family support might encourage behavioral capacity and willingness (Freeman et al., 2014) . High self-efficacy might cause an individual to endure longer in more difficult problems, to throw away ineffective problem solving activities, to be quicker in selecting strategies, to review any mistakes in their work, to prepare themselves toward more challengeing objectives to spend lesser time in being anxious toward the consequences of failure (WSP, 2008) . Zetu et al. (2013) suggested that self-efficacy hasbeen related to a belief that an individual has the capacity to performing expected positive actions.
Behaviors are determined by motive and confidence regardless whether the motive or the confidence is in accordance to the reality or to the others' view or not regarding what is the best for the individual. This opinion/confidence might be in accordance to the reality, but might also be different to the reality as having been seen by other people. Although it might be different, according to Rosenstock (1982) it has been this subjective opinion that instead becomes the key to perform (or not to perform) a healthy action. This implies that an individual will perform medicating actions if he or she is truly threatened by the disease. If he or she is not confident with his or her capacity in performing the behaviors, then this individual might do nothing.
In this study, the researchers find 19.30% subjects who are still not confident to their self-efficacy in performing preventing behaviors. The inconfidence on their self-efficacy to provide sufficient facility makes them not to do the recommended behaviors (Weaver et al., 2016) . It will be better if government optimizes the aid on sufficient sanitation facilities toward community members who have problems of cost so that each member has sufficient sanitation in order to support the change of their behaviors. In addition, health education regarding the use of clean water closet should be improved in order to change the paradigm of villagers regarding the danger that they have if they keep continuing the old habits in order that the number of Diarrhea cases might be decreased. The confidence on self-efficacy determines how an individual behave. An individual will not try to do something unless if the individual thinks that he or she can do it.
There are six variables that significantly have direct influence toward Diarrhea-preventing behaviors, namely perceived severity/ seriousness (b= 0.26; p< 0.001), perceived threats (b= 0.29; p < 0.001), perceived benefits (b= 0.21; p < 0.001), perceived barriers (b= -0.12; p < 0.032), cues to action (b= 0.17; p= 0.003) and selfefficacy (b= 0.28; p < 0.001). On the other hand, there are three variables that significantly have indirect influence toward Diarrhea-preventing behaviors namely perceived vulnerability (b= 0.55; p < 0.001), perceived severity/ seriousness (b= 0.34; p < 0.001) and perceived benefits (b= 0.12; p = 0.025).
